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Volumes 72-75 
A 
Agreement 
protocols for Byzantine processes, 75, 130 
Algebras 
continuous, of algebraic semantics, and 
dynamic, of program logics, unifying 
theorem, 72, 31 
partial, word problem for, 73, 129 
and Petri nets. 72, 197 
Algorithms 
efftcient 
for multiprocessor fault diagnosis, com- 
parative approach, 74, 50 
for on-line updating of solutions to 
matroid intersection problems, 74, 
113 
optimal, for finding finitely oriented 
polygon convex hulls, 72, 150 
parallel 
for recognition and decomposition of 
two-terminal series parallel graphs, 
75, 15 
for restricted sorting in deterministic 
setting, 75. 39 
probabilistic, randomness, reduction using 
deterministic functions, 74, 241 
special tree traversal, recursion depth, 74, 
15 
time-space efftcient, for computing con- 
volutions and related problems, 75, 1 
Announcements 
Call for Papers 
Conference on Theoretical Aspects of 
Reasoning about Knowledge, Mon- 
terey, California, March 1988, 74, 250 
Third Annual Symposium on Logic 
in Computer Science, Edinburgh. 
Scotland, July 1988, 75, 190 
Area 
--time optimal division for T=Q((logn)‘“), 
72, 270 
Automata 
pushdown, see Pushdown automata 
B 
Bits 
complexity, of distributed computations in 
ring with leader, 75, 162 
Bounds 
lower 
on communication complexity, 73, 1 
for read only memory and nondeter- 
ministic models of parallel com- 
putation, 73, 102 
for node visit cost of brother trees, deter- 
mination, 75. 107 
Varshamov-Gilbert, and information com- 
pression, 74. 1 
Byzantine processes 
agreement protocols. 75, 130 
C 
Calculus 
lambda, needed reduction and spine 
strategies, 75, 191 
ccs 
Milner’s, weak and strong fairness, 73, 207 
Circuits 
complexity, and one-way functions, 74, 
226 
Communication 
complexity, lower bounds on, 73, 1 
Commutations 
partial, extension to semicommutations, 
73, 59 
Completeness 
expressive, preservation in temporal 
models. 72, 66 
Complexity 
bit, of distributed computations in ring 
with leader, 75, 162 
circuit, and one-way functions, 74, 226 
communication, lower bounds on, 73, 1 
Complexity classes 
low, and generalized Grzegorczyk hier- 
archy, 72, 133 
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Compositionality 
Petri nets, 72, 197 
Computation 
distributed, in ring with leader, bit com- 
plexity, 75, 162 
parallel, nondeterministic models, and 
read only memory, separation and 
lower bounds, 73, 102 
short generator sequences, 72, 117 
Constraints 
bad-subsequence, definition and analysis in 
object histories, 73, 174 
Constructors 
term rewriting with. refinement of strong 
sequentiality for, 72. 46 
Convex hull 
finitely oriented polygon, optimal com- 
putation, 72, 150 
Convolution 
computation with time-space efficient 
algorithms. 75, 1 
D 
Deadlock freedom 
in concurrent networks, establishment 
using combinatorial techniques, 75. 
289 
Definitions 
universal protinite domains, 72, I 
Diagnosis 
multiprocessor faults with efficient algo- 
rithm, comparative approach, 74, 50 
Division 
area-time optimal, for T= Q((log n)’ +‘), 
72, 270 
Domains 
power-, see Powerdomains 
universal protinite, definition and appli- 
cations, 72, 1 
E 
Equations 
domain. involving continuous operators, 
protinite solution. application of 
universal protinite domains, 72, 1 
fixed point, with parameters in projective 
model, existence and uniqueness 
theorems, 75, 264 
F 
Fairness 
weak and strong, in Milner’s CCS, 73, 207 
Faults 
multiprocessor, diagnosis with etlicient 
algorithm, comparative approach, 74, 
50 
tolerant routings, in general networks. 74, 
33 
Forms 
normal, and type theories and D,- 
lambda-models, 72, 85 
Functions 
constructible, for Monte Carlo space, 75, 
178 
deterministic, utilization for reduction of 
randomness in probabilistic algo- 
rithms, 74, 241 
one-way, and circuit complexity, 74. 226 
G 
Generators 
short sequences, computation, 72, 117 
Grammars 
matrix, of finite index, evaluation as 
possible source of Dyck language O;*, 
74. 64 
Graphs 
fault-tolerant routings, construction, 74, 33 
with fixed boundary, layouts with wires of 
balanced length, 73, 45 
interval. bandwidth minimization problem, 
solution in time C&n*). 74, 140 
searches, hierarchical structure, 75, 65 
two-terminal series parallel, recognition 
and decomposition algorithm, 75, 15 
H 
Hierarchies 
Grzegorczyk, generalized, and low com- 
plexity classes, 72, 133 
I 
Information 
compression, and Varshamov-Gilbert 
bound, 74, 1 
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L 
Languages 
Dyck, O;*, comparison to languages 
generated by matrix grammars of 
finite index, 74, 64 
pattern, identification from examples and 
queries, 74, 91 
unambiguous context-free, parallel time 
@log n) recognition, 73, 75 
used in defining nondeterministic search of 
solution spaces, semantic framework, 
description, 73. 87 
Layouts 
graph, with wires of balanced length, 73, 
45 
Logic 
dynamic types, and algebraic semantics, 
unifying theorem, 72, 31 
Look-ahead 
on pushdowns. 73, 245 
M 
Machines 
random access, parallel. recognition of 
unambiguous context-free languages 
in O(log n) time, 73, 75 
Turing, SCP Turing machines 
Matroids 
intersection problems, on-line updating of 
solutions, 74, I 13 
Memory 
read only, see Read only memory 
Models 
comparison, for multiprocessor fault 
diagnosis, 74, 50 
D,-lambda, and type theories and normal 
forms, 72, 85 
parallel computation, nondeterministic, 
and read only memory, separation 
and lower bounds, 73, 102 
projective, fixed point equations with 
parameters in, existence and unique- 
ness theorems, 75, 264 
temporal, preservation of expressive com- 
pleteness, 72, 66 
Monoids 
rational, applicability of Kleene’s theorem, 
74, 173 
Morphisms 
Multiplication 
easy, realm of Kleene’s theorem, 74, 173 
polynomial, computation with 
efficient algorithms, 75. 1 
Multiprocessors 
fault diagnosis with efficient 
comparative approach, 74. 
time-space 
algorithm, 
50 
N 
and com- 
concurrent, deadlock freedom, establish- 
ment using combinatorial techniques, 
75, 289 
Nets 
Petri, algebras, morphisms, 
positionality. 72. 197 
Networks 
fault-tolerant routings, 72, 180: 74, 33; 75. 
52 
Node visit cost 
for brother trees, analysis, 75, 107 
0 
Object histories 
with bad-subsequence constraints, anal- 
ysis. 73, 174 
Patterns 
P 
identification from examples and queries, 
74, 91 
Polygons 
finitely oriented, convex hulls, optimal 
computation, 72, 150 
Power 
reversal-bounded alternating and non- 
deterministic Turing machines, com- 
parison, 75, 144 
Powerdomains 
convex, analysis, 74, 198 
Problems 
bandwidth minimization. solution in time 
O(n’) for interval graphs, 74, 140 
matroid intersection, on-line updating of 
solutions, 74, 113 
number theoretic, reductions among, 72, 
167 
resource allocation, banker-like, safe 
states, 75, 232 
word, for partial algebras, 73, 129 
Wald, decentralized, analysis, 73, 23 
and Petri nets, 72, 197 
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Processors 
multi-, see Multiprocessors 
synchronous, simulation, 74, 159 
Production systems 
semantics, 73, 87 
Pushdown automata 
with look-ahead, 73, 245 
R 
Randomness 
in probabilistic algorithms, reduction using 
deterministic functions, 74, 241 
Read only memory 
and nondeterministic models of parallel 
computation, separation and lower 
bounds, 73, 102 
Reduction 
among number theoretic problems, 72, 167 
needed, and spine strategies, for lambda 
calculus, 75, 191 
Robustness 
qualitative, in time series, 72, 239 
Routings 
fault-tolerant, in networks, 72, 180; 74, 33; 
75. 52 
s 
Safe states 
in banker-like resource allocation prob- 
lems, 75, 232 
Searches 
graph, hierarchical structure, 75, 65 
nondeterministic, solution spaces, semantic 
framework of defining languages, 
description, 73, 87 
Semantics 
algebraic, and dynamic logics, unifying 
theorem, 72, 31 
for languages used in defining nondeter- 
ministic search of solution spaces, 
description, 73, 87 
Semicommutations 
extension from partial commutations, 73, 
59 
Separation 
read only memory and nondeterministic 
models of parallel computation, 73, 
102 
Sequences 
generator, short, computation, 72, 117 
Sequentiality 
strong, for term rewriting with construc- 
tors, refinement, 72, 46 
Sets 
regular, identification from queries and 
counterexamples, 75, 87 
Simulations 
synchronous processors, 74, 159 
Sorting 
restricted, in deterministic setting, parallel 
algorithm for, 75, 39 
Space 
Monte Carlo. constructible functions, 75, 
178 
Spine strategies 
and needed reduction, for lambda calculus, 
75. 191 
Term rewriting 
with constructors, strong sequentiality for, 
retinement, 72, 46 
Theorems 
existence and uniqueness, for fixed point 
equations with parameters in projec- 
tive model, 75, 264 
Kleene’s, applicability to rational monoids, 
74, 173 
unifying, for algebraic semantics and 
dynamic logics, 72, 31 
Theories 
number, reductions among problems, 72, 
167 
type, and normal forms and D--lambda- 
models, 72, 85 
Time 
area-, optimal division for T= O(()og n)’ +“), 
72, 270 
O(log n), recognition of unambiguous con- 
text-free languages on parallel random 
access machine, 73, 75 
Time series 
qualitative robustness in, 72, 239 
Trees 
brother, node visit cost analysis, 75, 107 
special traversal algorithms, recursion 
depth, 74, 15 
Turing machines 
alternating and nondeterministic, reversal- 
bounded, power comparison, 75, 144 
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